Abstract. Ribulose-1,5-diphosphate carboxylase (carboxydismutase) was prepared from Chinese Cabbage [Brassica petsai (Parl)] and the Km values and molecular weight were determined. These parameters were found to be in good agreement with values reported for this enzyme from other higher plants. Investigation of carboxydismutase activity from the photosynthetic micro-organisms Chlamydomonas reinhardi (IU 89+), Plectonema boryanum (IU 594), and Chromatium strain D showed striking similarity to the higher plant enzyme, when the sedimentation coeffioients were compared.
It is now well established that carboxydismutase (ribulose-1,5-diphosphate [RUD'P] carboxylase) is the enzyme primarily respon-sible for photosynthetic "CO.," fixation in many species of plants [ (3) ; for notable exceptions see Slack and Hatch (20) and Evans et al. (6) ]. The unique features of the higher plant enzyme which distinguish it from other chloroplast soluble proteins are its high sedimentation coefficient of approximately 18 S and its molecular weight of approximately 500,00. Fraction I protein (a soluble component of higher plant cytoplasm) exhibits these same properties (5, 19) , and recent evidence strongly supports the conclusion that Fraction I protein and carboxydisinutase are identical (23, 24) .
The experiments of a number of investigators (7, 9, 17, 21 ) have establis,hed the existence of carboxydismutase in a number of photosynthetic microorganisms, including blue-green algae and photosynthetic bacteria. No information relating to the molecular nature of this enzyme was reported in these studies and only recently have physical properties of carboxydismutase froml such souirces been reported (1, 11, 14) .
It was our purpose, therefore, to characterize carboxydismutase from 3 photosynthetic microorganisms '(blue-green alga, green alga, and photosyn- thetic bacterium) and to compare these properties with those of the higher plant enzyme. In the work described below striking similarities in S values ( (24) . Five ml fractions were collected and assayed for carboxydismutase activity and the absorbancy at 280 mIX was determined. On some fractions phosphoriboisomerase activity was also assayed using the procedure of Axelrod and Jang (2) .
Carboxydismutase activity wvas assayed according to a modification of the procedure of Trown (24) in a system of volume 0.20 ml containing the following components: tris-Cl, pH 8 (22) . Plectonemita boryanumn (IU594) was grown using techniques described by Luftig and Haselkorn (13) . Chromatirni strain D was kindly supplied (as frozen cells) by Dr. M. Kamen and was grown auto.rophically or heterotrophically as previouslv described (8) . IU etc. designates the Indiana University Algal culture collection number.
Crude soluble protein extracts from these organisms were prepared from log phase cells using the following procedure. After harvesting by centrifugation, the cells were washed once with 0.05 M tris-S0, (pH 7.4), and weighed. After resuspenision in 2 ml of tris buffer per g wet weight of cells, the cells were broken by sonication at 1 minute intervals for a total of 10 minutes at setting No Fuller et al. (8) . The following experiments were performed with autotrophically-grown cells. Table I shows the results of (NH4)9S04 fractionation. The highest specific activity is seen to precipitate in the 60 to 80 % saturated fraction.
When a 50 to 80 % (NH4)2S04 fraction is subjected to glycerol gradient centrifugation the result shown in figure 5 is obtained. All of the carboxydismutase is found to sediment in the 16 to 18 S region and is coincident with a 280 myx absorbancv peak. The fractions containing the peak of activity were concentrated by precipitation with 80 % (NH4)2SO4 The Kml values were determined in a range where v was directly proportional to [E] . These values are of the same order of magnitude as those for R. rubrum determined by Andersoni et al.
(1). This enzyme is quite similar in the properties studied to that of C. reinhardi, P. boryanuit, and hiiglher plants (Chinese cabbage. spinaclh beet, spinach) but is quite different with respect to size froiii the enzvime isolated from R. ruibruo11i.
Discussion
The procedure used to purify carboxydismuitase from Chinese cabbage yielded a preparatioii relatively free of phosphoriboisomerase and of carboxydismutase dimer. The Km values for RUDP and NaHCO3 of (1.0 ± 0.1) X 10-4 Mi alnd 0.03 + 0.01 AI respectively are in good agreement with values reported for this enzyme froiii other higher plant sources (26) . The molecular weight of the Chinese cabbage enzyme of 511,000 is in good agreement with the value of 515,000 for the spinach enzyme as reported by Trown (24) . It differs by about 10 % from the value of 565)000 determined for the spinach beet enzyme by Thioriiber et al. (18, 23 (14) while in Hydrogemonas facilis the molecular weight is approximately 200,000 (11) .
While no conclusions can be drawn as to the size distribution of carboxydismutase in the algae and photosynthetic (and autotrophic) bacteria, the enzymes from these sources will provide useful material for the study of the structure of this enzyme.
Studies of a greater number of algae will provide an interesting approach to the evolution of CO2 fixation in photosynthetic organisms. 
